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The National Occupational Exposure Survey (NOES) was used to determine 
probabilities for 4 potential physical-agent and 10 potential ergonomic-related 
exposure hazards among a representative sample of U.S. industries. Potential 
physical-agent hazard exposures, principally whole-body and segmental vibration, 
were highest among railroad and heavy construction industries. Several 
construction industries had high probabilities of potential ergonomic-related 
exposure hazards, especially to the back and upper extremities.
Establishments with 100 to 249 employees had the highest probability of 
potential exposures to the 2 types of hazards. Measures of safety and health 
climate did not differ consistently between high-hazard and low-hazard estab­
lishments. The approach taken in this paper may be used to help identify high- 
risk industries, evaluate interventions, and develop inspection strategies.
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1. INTRODUCTION
Prior to the National Occupational Exposure Survey (NOES), a systematic 
attempt to determine the prevalence of exposure to ergonomic-related 
exposure hazards among a general and representative sample of U.S. 
industries had not been conducted. Typically, ergonomic surveys have 
emphasized end-stage effects (e.g., carpal tunnel syndrome, back pain), 
and have used these effects data to determine prevalence rates for entire 
populations or for specific occupational groups (e.g., designated by job 
tasks performed or job titles). The assumption underlying these studies 
is that these effects are proportional to the number of ergonomic 
exposure hazards present in the workplace. For example, in a study in 
which the National Health Interview Survey was administered to a sam­
ple of adult respondents employed for any period during the most 
recent 12 months, the prevalence of self-reported back pain and hand 
discomfort was found to vary substantially among different occupational 
groups (Behrens, Seligman, Cameron, Mathias, & Fine, 1994).
Whereas epidemiological studies of end-stage ergonomic effects are 
a necessary component of a program designed to prevent ergonomic 
injuries, such a program would be incomplete absent of ergonomic 
exposure hazards across industrial sectors. Recently, the American National 
Standards Institute and the Occupational Safety and Health Administration 
developed proposed ergonomic safety and health programs (Bureau of 
National Affairs, 1994); these programs are based on using both effects 
data and surveys of ergonomic exposure hazards to reduce ergonomic 
injuries. Additionally, data regarding the prevalence of ergonomic expo­
sure hazards across industrial sectors would be useful in determining the 
economic consequences of implementing prevention programs.
The National Institute for Occupational Safety and Health (NIOSH) 
developed the NOES to collect data in a systematic fashion across 
a wide spectrum of U.S. industries on exposures to potential workplace 
hazards, including ergonomic and physical-agent hazards. (Whereas the 
NOES also collected biological- and chemical-agent exposure data, this 
article will describe only the potential exposures to ergonomic and 
physical-agent hazards.)
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2. METHOD
2.1. Sample Selection
The sample of industries to be surveyed was configured using a complex 
sampling strategy (Sieber, 1990). The sample consisted of 45 U.S. 
industries identified using two-digit, Standard Industrial Classification 
(SIC) categories defined by the Office of Management and Budget (Office 
of Management and Budget, 1972). These SICs were classified under the 
following nine Major Industrial Groups (MIGs), with the two-digit SIC 
identifiers within each MIG provided in parentheses: Agricultural Services 
(07); Oil and Gas Extraction (13); Construction (15—17); Manufacturing 
(20-39); Transportation (40-49); Wholesale/Retail Trade (50-59); Services 
(70-79); Health Services (80); and Museums and Botanical and Zoological 
Gardens (84). (The MIGs for Agriculture Services, Health Services, and 
Museums and Botanical and Zoological Gardens each consist of a single 
two-digit SIC.) The sample did not include agricultural production, 
mining (except for oil and gas extraction), railroad transportation, 
private households, financial institutions, and government (i.e., local, 
state, and federal) facilities. To limit sampling costs, only establishments 
within each SIC that employed more than seven workers were identified 
for the sampling pool. To prevent large establishments (i.e., with 2,500 
or more employees) from being under-represented in determining exposure 
hazards, these establishments were divided into a separate sampling pool 
from establishments with fewer employees. These latter establishments 
(i.e., with fewer than 2,500 employees) were dispersed among 604 primary 
sampling units (PSUs). PSUs were designed geographically by counties, 
with a few PSUs each being composed of a single county, and the 
remainder consisting of multiple, contiguous counties. The 604 PSUs 
were then compiled into 98 strata of nearly equal size that were homo­
genous in terms of several variables, including geography (i.e., based on 
census regions), number of employees, concentration of establishments 
of interest to the survey, and the proportion of workers likely to be 
exposed to health hazards. Using these homogeneity criteria, 26 of the 
resulting strata consisted of a single PSU each (i.e., each of these PSUs 
met the homogeneity criteria); these strata were referred to as self- 
representing (SR) strata. The other 72 strata were each composed of 
multiple PSUs (i.e., clusters of PSUs from the remaining 578 PSUs were 
combined to form 72 strata that met the homogeneity criteria); these 
strata were named the non-self-representing (NSR) strata.
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Selection of establishments for inclusion in the sample differed 
depending on whether the establishments were to be chosen from the 
sampling pool of large establishments or from SR or NSR strata. For 
the large-establishment sampling pool, selection was pseudorandom in 
that these establishments were chosen by work force size and SIC 
category to conform with known work force size and SIC distributions 
among large American industries. Selection of large establishments was 
accomplished without regard to PSUs. Selection of establishments from 
the SR strata was also conducted in a systematic fashion, with selection 
of establishments being made from each of the 26 strata (with each 
stratum consisting of a single PSU) on the basis of predetermined work 
force size and SIC category distributions. The large number of PSUs in 
the NSR strata required that these strata first be delimited by randomly 
selecting a single PSU to represent each of the 72 NSR strata. Establish­
ments were then chosen from each of these 72 delimited strata in the 
same systematic fashion used for selecting establishments from the SR 
strata. This process resulted in identification of 7,392 establishments for 
possible inclusion in the final sample. Telephone interviews were conducted 
with officers from the establishments to verify that the establishments 
were still in business and conducting operations within the scope of the 
designated SIC, had eight or more employees, and would participate in 
the survey. These interviews reduced the final sample to 4,504 establish­
ments. Of this total, 125 establishments refused to participate in the 
survey, 111 substitutes were found for these refusals, making the final 
sample size of 4,490 establishments.
The final set of establishments chosen for this survey were repre­
sentative of the universe of establishments within the various SICs in 
terms of size, number of employees, and geographical location. The 
model developed for the NOES allowed each potentially exposed worker 
to be representative of a larger group of workers within that SIC. 
A detailed discussion of the model, including the development of the 
weights to extrapolate potential exposures from individuals observed in 
the survey to the universe of workers within the SICs, can be had in 
Sieber (1990).
2.2. Survey Content
Tables 1 and 2 list and provide operational definitions for the 10 
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analysis. Whereas NIOSH subject matter experts nominated 11 potential 
ergonomic exposure hazards for the survey, exposure probabilities for 
light glare are not included in this analysis because no exposures were 
recorded for this potential hazard by the surveyors. In addition, a total 
of eight potential physical agent exposure hazards were nominated by 
NIOSH subject matter experts for the survey, but exposure probabilities 
are presented for only four of these potential physical agent exposure 
hazards because previous research has demonstrated that these four 
potential exposure hazards augment the effects of ergonomic exposure 
hazards. This research has found that exposure to cold temperatures 
and vibration interact with several ergonomic exposure hazards to 
enhance the prevalence of ergonomic disorders among a variety of 
workers compared to reference workers not exposed to these hazards 
(Hagberg, Morgenstern, & Kelsh, 1992). Cathode ray exposures have 
been associated with data entry and word processing operations, and 
these operations have been shown to result in high levels of ergonomic 
disorders (Hales et al., 1994).
2.3. Selection and Training of the Surveyors
Thirty-two surveyors were recruited by NIOSH to administer the 
NOES. The surveyors had to possess undergraduate college degrees in 
industrial hygiene, occupational health, or the biological sciences. 
A minimum of 15 quarter-credit hours of college chemistry or equivalent 
courses were also required. Turnover among the surveyors was about 
20%. Replacements were hired for those surveyors who left the program. 
After hiring, teams consisting of three to 10 surveyors were formed with 
each team led by an experienced industrial hygienist. On occasion, 
surveyors worked alone. In sum, an average of 15 surveyors per month 
participated in the NOES during the survey period. During this period, 
each surveyor administered an average of 9.85 surveys per month.
Whereas the team structure of the survey program enhanced the 
accuracy and uniformity of the data collection process, extensive training 
was necessary to ensure the accuracy of the survey data and to provide 
quality control. To accomplish this training objective, each new surveyor 
was provided with nine weeks of training by subject matter experts. The 
major training sections consisted of industrial hygiene; industrial pro­
cesses and recognition of potential biological, physical, chemical, and 
ergonomic hazards; interviewing and data-encoding procedures and field
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training. Field training, which lasted about 30 days, was conducted for 
each individual surveyor by industrial hygienists, an NOES surveyor, 
and team leaders familiar with NOES procedures. Field training was 
initiated with practice exercises, followed by field exercises in which the 
novice surveyor accompanied an experienced surveyor on scheduled 
surveys that varied, and increased, in complexity. The novice surveyor 
was assisted by an experienced surveyor as needed and the survey results 
were reviewed and discussed by the team leader. A complete description 
of surveyor qualifications, recruitment, selection, and training is available 
(Seta, Sundin, & Pedersen, 1988).
2.4. Survey Administration
A surveyor initiated the survey by conducting a management interview 
that involved collecting data on major activities (including years in­
volved in these activities), products made and services performed, union 
history, shift work schedules, health and safety practices and resources 
available, health and safety inspection history and the consequences of 
these inspections, rates of absenteeism and turnover, and OSHA’s 200 
log entries (i.e., illness and injury records).
The work site sampling procedure consisted of a surveyor directly 
documenting the previously-described potential ergonomic and physical- 
agent exposure hazards while walking through the entire establishment. 
Every operational task was observed at least once by the surveyor, who 
asked job incumbents about job performance, total workers involved in 
the task, environmental conditions, and processing demands (including 
task durations). Also recorded were the location of the task within the 
establishment, occupational specialty of the job incumbent, and the type 
of operations performed. Note that potential ergonomic exposure hazards 
were not determined directly, but were estimated from the number of 
workers performing job tasks that were likely to expose them to these 
hazards. As disorders resulting from these job tasks were not documented 
directly, the authors have chosen to use the term “potential” in 
describing the exposure hazards. Detailed guidelines provided to the 
surveyors as to what constituted potential exposure, the numbers of 
workers to be recorded as subject to the exposure at the particular 
workstation monitored, examples of the forms used for recording the 
exposures, and other pertinent information can be found in Seta, 
Sundin, and Pedersen (1988, pp. 129-194).
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Briefly, for the potential ergonomic exposure hazards, the surveyor 
assessed extremes of force, repetition, and postural angle by observing 
several work cycles and using the definitions provided earlier in this 
article. Additionally, assessment was based on signs of pain and soreness 
(e.g., wincing, groans), interviewing the job incumbents regarding the 
effort involved in the task and noting symptoms of ergonomic illness 
(e.g., numbness, tingling). The task had to be performed by the job 
incumbent at least 30 min per day to be recorded.
Despite this extensive training, information provided by a NIOSH 
supervisor involved in managing the NOES program indicates that at 
least one of the surveyors failed to record any exposures to potential 
ergonomic and physical-agent hazards although repeatedly asked to do 
so. This observation indicates that the exposure probabilities discussed 
later are likely to be conservative.
3. RESULTS
3.1. General Findings
The surveyors documented over 50,000 ergonomic and physical-agent 
exposure hazards among the 4,490 establishments surveyed. These estab­
lishments, located in 40 states and the District of Columbia in the USA, 
consisted of 523 different industries employing about 1.8 million 
workers in 410 occupational groups.
According to Pedersen and Sieber (1988), approximately 65.5% of 
the employees surveyed were males. A higher percentage of male workers 
(74.2%) was found in small establishments (i.e., employing between 
8 and 99 workers) than in medium-sized establishments employing 
between 100 and 499 workers (63.9% male), or large establishments 
employing more than 500 workers (59.2% male). Overall, 48.2% of the 
workers were in establishments that had union representation. Unions 
were found in more than 50% of the medium-sized and larger establish­
ments, but in about 25% of the small establishments. About 73% of the 
employees were in non-administrative jobs, ranging from a high of 
75.8% in medium-sized establishments to a low of 70.5% in large 
establishments. Small establishments had 73.3% of the work force in 
non-administrative jobs.
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3.2. Exposure Probabilities Across SICs
A decision rule was adopted to assure the reliability of estimated 
exposure probabilities. This decision rule required that an SIC, to be 
included in this analysis, had to have at least four potential ergonomic 
and physical-agent hazards to which employees in that SIC were 
exposed and that at least 10% of the employees in that SIC had to be 
exposed to each of these potential hazards. Eighteen SICs failed to meet 
this decision rule. These SICs were Agricultural Services; Crude Petroleum 
and Natural Gas; Natural Gas Liquids; Oil and Gas Field Services; 
Printing and Publishing; Chemicals and Allied Products; Petroleum and 
Coal Products; Primary Metal Industries; Transportation Equipment; 
Instruments and Related Products; Other Manufacturing Industries; 
Water Transportation; Communication; Electric, Gas, and Sanitary 
Services; Business Services; Repair Services; Health Services; Museums; 
Botanical and Zoological Gardens.
For the 27 remaining SICs meeting the decision rule, the following 
estimates were derived from the survey data: total number of workers 
employed, total number of exposures to each hazard, and probabilities 
of exposure to each exposure hazard. Exposure probabilities were 
obtained by dividing the estimated total number of exposures for each 
potential exposure hazard by the estimated total number of employees 
in the SIC. Tables 3 and 4 list, for these 27 SICs, the exposure 
probabilities and the estimated number of workers exposed for each of 
the 10 potential ergonomic hazards. The estimated total number of 
employees (exposed and non-exposed) for each SIC is listed in the far 
right column of Table 4. (Note that these total numbers pertain, as well, 
to the data for potential physical-agent hazards.)
The sample had, overall, low and infrequent exposure probabilities 
for the four potential physical-agent hazards. The following SICs (among 
the 27 SICs meeting the decision rule) had potential physical-agent 
exposure hazards (with estimated exposure probabilities and estimated 
number of workers exposed provided, respectively, in parentheses; see 
Table 2 for the abbreviations for each potential physical-agent exposure 
hazard): General Building Contracting (SV, 13/119634); Heavy Con­
struction Contracting (W-BV, 24/143149; SV, 14/83925); Special Trade 
Contracting (SV, 11/170633); Food and Kindred Products (DT, 10/158230); 
Railroad Transportation (W-BV, 31/7704); Local and Suburban Passenger 
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12/95530); Transportation by Air (W-BY, 10/44038; SV, 10/46242); 
Wholesale Trade, Nondurable Goods (CRT, 14/28766); and Auto Repair, 
Services, and Garages (SY, 10/40785). These data show that employees 
in these SICs have the highest probability of exposure to whole-body 
vibration, followed by segmental vibration; exposure to depressed tem­
peratures and cathode ray tubes are negligible among these SICs. As 
demonstrated by Hagberg et al. (1992), employees with high probabil­
ities of exposure to the potential hazards of whole-body vibration and 
segmental vibration are at enhanced risk for ergonomic-related disorders.
The results show that seven SICs each had four hazards (ergonomic 
and physical-agent hazards combined) for which at least 10% of the work 
force was potentially exposed, whereas nine SICs each had five potential 
exposure hazards. Four SICs had seven potential exposure hazards 
apiece. These latter SICs were Special Trade Contracting; Food and 
Kindred Products; Textile Mill Products; and Transportation Services. 
The seven SICs with six hazards were: General Building Contracting; 
Heavy Construction Contracting; Paper and Allied Products; Railroad 
Transportation; Local and Suburban Passenger Transportation; Personal 
Service, and Auto Repair, Services and Garages.
Among the nine MIGs, the highest average exposure to potential 
ergonomic-related hazards was found for the Construction MIG. The 
SICs in the Construction MIG are General Building Contracting; Heavy 
Construction Contracting and Special Trade Contracting. For this MIG, 
the four potential ergonomic-related hazards with the highest probability 
of exposure were lifting postures, arm-transport movements, shoulder- 
transport movements, and hand-wrist manipulations. Exposure probabil­
ities for these potential ergonomic-related hazards ranged from 18 to 
26% for employees in this MIG. These results are consistent with earlier 
research (Holmstrom, 1992) demonstrating a high level of ergonomic- 
related disorders, involving both static- and dynamic-postural stresses 
among employees in the construction trades. The high probability of 
ergonomic-related exposures for these employees indicates that this 
group should receive special attention for intervention programs that 
emphasize prevention of ergonomic-related disorders.
3.3. Exposure Probabilities by Establishment Size
A common assumption regarding small establishments is that more 
employees in these establishments are exposed to workplace hazards than
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in large establishments. Consequently, small establishments should have 
higher occupationally-related injury and illness rates than larger estab­
lishments. The rationale for this assumption is that small establishments, 
compared to large establishments, have poorly-organized employees (i.e., 
union representatives are not available to intercede on employees’ behalf 
to correct health and safety problems) and cannot afford adequate 
safety and health programs. Prior analysis of occupationally-related 
injury and illness reporting data, however, found that small establish­
ments ( < 5 0  employees) have significantly lower injury and illness rates 
than establishments employing between 100 and 499 workers (Oleinick, 
Gluck, & Guire, 1995). These researchers, however, attribute the lower 
rates for small establishments to underreporting of illnesses and injuries.
To determine the potential hazard-exposure rates (and, by inference, 
the likely injury and illness rates) for establishments differing in the 
number of workers employed, the establishments in the NOES sample 
were divided into 10 categories based on size. These 10 size categories, 
and the number of establishments in each category (in parentheses), 
were 8-19 employees (1,190), 20^49 employees (914), 50-99 employees 
(675), 100-249 employees (838), 250-499 employees (512), 500-999 
employees (344), 1000-2499 employees (108), 2500-4999 employees (94), 
and 5000 or more employees (97). The proportion of total potential 
exposures to the combined ergonomic and physical-agent hazards was 
then calculated for each size category; every SIC was included in this 
analysis, regardless of the exposure probabilities to the potential hazards.
These results indicate that smaller establishments have a lower 
proportion of potential exposures to ergonomic and physical-agent 
hazards than larger establishments. Rather than finding a decline in 
potential exposure hazards from the smallest to the largest establish­
ments, bimodal or skewed distributions were obtained instead. This 
analysis showed that establishments with the largest number of potential 
hazard exposures employed between 100 and 249 workers. Twelve of the 
ergonomic and physical-agent hazards occurred most often in establish­
ments of this size. These findings not only replicate the results for 
occupationally-related injuries obtained by Oleinick et al. (1995), but 
indicate that the lower rates of occupational injuries experienced among 
small establishments compared to larger establishments may result, at 
least to a substantial degree, from lower hazard exposure, and not just 
to under-reporting as Oleinick and colleagues had surmised (1995).
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3.4. Safety and Health Characteristics of High- and Lovv-Hazard SICs
Based on the data from Table 3, the MIG for Wholesale/Retail Trade, 
which had the lowest average percentage of employees exposed to 
potential ergonomic and physical-agent exposure hazards combined, was 
compared to the MIG for Construction, which had the highest average 
percentage of employees exposed to these hazards, on 12 variables 
(or characteristics) indicative of the safety and health (S&H) climate 
within the establishments that constituted these MIGs. (Admittedly, 
average percentage of employee exposures assumes that exposure to 
each potential hazard is not independent, which is unlikely to be the 
case. In the absence of any method for determining interactions among 
the potential hazards from the NOES data available to the authors, this 
metric is sufficient to obtain a rough estimate of the extreme MIGs for 
this purpose.) The Wholesale/Retail M IG is referred to as the low- 
hazard or LH group, whereas the Construction MIG is labeled as the 
high-hazard or HH group.
Data for the 12 S&H climate characteristics were obtained from the 
management interview portion of the NOES (Pedersen & Sieber, 1988), 
and are expressed as the percentage of establishments within each group 
having a specific S&H climate characteristic. The S&H climate charac­
teristics and the percentage of establishments having each of these 
characteristics for the LH and HH groups are listed here:
1. Sanctioning union representation: 13.5% for the LH group and 
43.9% for the HH group.
2. Providing health units with designated staff in charge: 1.2% for the 
LH group and 0.9% for the HH group.
3. Providing health care at an off-site location: 41.7% for the LH 
group and 36.0% for the HH group.
4. Administering pre-placement and pre-hiring medical examinations: 
27.3% for the LH group and 7.2% for the HH group.
5. Requiring an exit-medical examination: 0.5% for the LH group and 
0.0% for the HH group.
6. Employing occupational health and safety personnel: 1.7% for the 
LH group and 3.5% for the HH group.
7. Monitoring for potential physical-agent hazards: 2.0% for the LH 
group and 1.3% for the HH group.
8. Conducting periodic safety inspections: 49.4% for the LH group 
and 49.3% for the HH group.
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9. Establishing a regularly-scheduled, safety training program: 18.8% 
for the LH group and 21.0% for the HH group.
10. Regularly assessing employee knowledge of safety rules: 23.6% for 
the LH group and 31.4% for the HH group.
11. Taking corrective measures for the safety rule violations: 69.8% for 
the LH group and 79.9% for the HH group.
12. Maintaining summaries of occupational injury and illness form (OSHA 
200 form): 36.1% for the LH group and 46.9% for the HH group.
These comparisons show that, overall, the only systematic difference 
between the LH and HH groups regarding these S&H climate character­
istics is that establishments in the LH group appear to place more 
emphasis on health-related activities than establishments in the HH 
group. Even the differences for these health-related activities are not 
striking. Additionally, the disparity in health-related activities between 
the two groups does not appear to be sufficiently large to account for 
the differences in potential hazard exposure documented for these two 
groups by this analysis. For the remaining comparisons, the two groups 
are either similar or the HH group had much higher percentages for the 
S&H climate characteristics than the LH group. The largest difference in 
favor of the HH group was found for union representation. The higher 
percentage of establishments sanctioning union representation in the HH 
group compared to the LH group merely confirms the high degree of 
labor organizations found among the construction trades.
The conclusion to be drawn from these comparisons is that the 
difference between the two groups in potential hazard exposure is, in 
large part, attributable to the disparate work tasks performed by the 
two groups, with only a small portion of this difference being related to 
the S&H climate characteristics of the establishments in which these 
tasks are performed.
4. DISCUSSION
These results show a high degree of variability among the NOES 
industrial sample in the probability of exposure to potential ergonomic- 
related hazards. Overall, employees had lower, and less frequent, expo­
sures to potential physical-agent hazards than to potential ergonomic 
hazards. The potential physical-agent hazards with the highest exposure 
probabilities were whole-body vibration and segmental vibration, indi­
cating that employees who are exposed to these potential hazards, in 
combination with ergonomic hazards, are at enhanced risk for ergonomic-
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related disorders. The group having the highest exposure probabilities to 
these potential hazards consisted of employees in the construction 
trades. This finding replicates earlier research demonstrating a high 
prevalence of ergonomic-related hazards among construction workers 
(Holmstrom, 1992). Also consistent with this earlier research, these 
hazards appear to involve high static and dynamic loads on the back 
and upper extremities. Although potential physical-agent hazards did 
not appear to be involved in the exposure probabilities for this group, 
cold temperatures during winter construction and segmental vibration 
associated with use of powered hand tools should not be ignored. These 
results indicate that the construction industry should be considered for 
intervention programs emphasizing prevention of ergonomic-related 
disorders.
Smaller establishments, compared to larger, were found to have 
a lower proportion of potential exposures to ergonomic-related hazards. 
The highest exposures to these hazards were found among medium-sized 
establishment having between 100 and 249 employees. These comparisons 
indicate that the comparatively low rates of occupational injuries found 
among small establishments (Oleinick et al., 1995) may, to a significant 
degree, be related to reduced levels of hazard exposures for small 
establishments.
A comparison of characteristics indicative of the safety and health 
climate among establishments in MIGs with high and low exposure 
probabilities to potential ergonomic-related hazards found few differences 
between these two groups. Low-hazard establishments appeared to engage 
in more health-related activities than high-hazard establishments, but 
the differences in these activities were insufficient to account for the 
variation in potential hazard-exposure probabilities between the two 
groups. These data indicate that the difference in potential ergonomic- 
related exposures between low- and high-hazard establishments is likely 
to relate, in large part, to the disparate work tasks performed by the 
employees in these two groups.
Whereas the NOES was administered to a representative sample of 
select industries, these results must be interpreted with caution because 
of the following: lack of health and safety expertise (especially ergonomic) 
among the surveyors, which may have resulted in under-estimates of hazard 
exposure and unreliability in the data collection process; obsolescence of 
the data resulting from the redesign of jobs and enhanced awareness of 
ergonomic hazards that occurred among American industries after the 
survey was completed; absence of data indicating that the NOES results
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are valid (e.g., by comparing these results to prevalence rates for ergonomic 
injuries across industrial categories); and lack of any statistical analysis 
of the data that would identify important interactions among the 
independent and dependent variables. Future research, however, could 
use these exposure-probability data, in conjunction with ergonomic injury 
data, to identify the riskiest industries for ergonomic interventions, as 
well as evaluating the effectiveness of these interventions. Disparities 
between hazard-exposure and ergonomic-injury data also could identify 
industries that are under-reporting ergonomic injuries, thereby aiding in 
the development of effective strategies for health and safety inspections. 
Finally, future attempts at determining potential exposure probabilities 
to ergonomic hazards may use these findings as the yardstick with 
which to measure improvements in the work environment.
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